Federal Aviation Administration — Requlations and Policies
Aviation Rulemaking Advisory Committee

Transport Airplane and Engine Issue Area
Loads and Dynamics Harmonization Working Group
Task 11 — Taxi, Takeoff and Landing Roll


http://www.faa.gov/regulations_policies/rulemaking/

Task Assignment



Federal Register / Vol. 58, No. 48 / Monday,

March \1'5, 1993 / Notices

13819

Aviation Rulemaking Advisory -
Committee; Loads and Dynamics
Harmonization Working Group

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Notice of establishment of Loads
and Dynamics Harmonization Working
Group. i

SUMMARY: Notice is given of the
establishment of the Loads and
Dynamics Harmonization Working
Group of the Aviation Rulemaking
Advisory Committee (ARAC). This
notice informs the public of the
activities of the ARAC on transport
airplane and engine issues. -

FOR FURTHER INFORMATION CONTACT: -
Mr. William J. (Joe) Sullivan, Assistant
Executive Director, Avigtion °© - -
Rulemaking Advisory Committee,
Aircraft Certification Service (AIR-3),
800 Independence Avenue, SW., .
Washington, DC 20591, Telephone:
(202) 267-9554; FAX: {(202) 267-5364.
SUPPLEMENTARY INFORMATION: The
Federal Aviation Administration {FAA)
has established an Aviation Rulemaking
Advisory Committee (ARAC) (56 FR
2130, January 22, 1991; and 58 FR 9230,
February 19, 1993). One area the ARAC
deals with is transport airplane and
engine issues (56 FR 31995; July 12,
1691). These issues involve the
airworthiness standards for transport
airplanes, engines and propellers in
parts 25, 33 and 35 of the Federal
Aviation Regulations (14 CFR parts 25,
33 and 35) which are the responsibility
of the FAA Director of Aircraft
Certification. '

The FAA announced at the Joint
Aviation Authorities (JAA)-Federal
Aviation Administration (FAA)
Harmonization Conference in Toronto,
Ontario, Canada, (June 2-5, 1992) that it
would consolidate within the Aviation
Rulemaking Advisory Committee
structure an ongoing objective to
“harmonize” the Joint Aviation
Requirements (JAR) and the Federal
Aviation Regulations (FAR). Coincident
with that announcement, the FAA
assigned to the ARAC those projects
related to JAR/FAR 25, 33 and 35
barmonization which were then in the
process of being coordinated between
the JAA and the FAA. The ‘
harmonization process included the
intertion to present the results of JAA/
FAA coordination to the public in the
form of either a Notice of Proposed
Rulemaking or an edvisory circular—an
objective comparable to and compatible
with that assigned to the Aviation
Rulemaking Advisory Committee. The
Loads and Dynamics Harmonization
Working Group is being formed to
address loads and dynamics issues in
JAR/FAR parts 25 identified below. The

SO

Loads and Dynamics Harmonization
Working Group will forward
recommendations to the ARAC which
will determine whether to forward them
tothe FAA. :

Specifically, the Working Group’s
tasks are the following: The Loads and
Dynamics Harmonization Wor*ing
Group is charged with making
recommendations to the ARAC
concerning the FAA disposition of the
following subjects recently coordinated
between the JAA and the FAA.:

Task 1—General Design Loads

Develop new or revised requirements,
and associated advisory and guidance
material, for the general design loads for
transport cetegory airplanes (FAR
25.331, 25.335, 25.341, 25.345, 25.351,
25.371, 25.427, 25.483, 25.511, 25.561
and 25.963 and other conforming
changes).

Task 2—Engine Torque and Gyroscopic
Loads

Develop new or revised requirements,
and associated advisory and guidance
material; for determining the design
loads for engine seizure conditions
{FAR 25.361, 25.371 and other
conforming changes).

Task 3—Flutter, Deformation and Fail-
Safe Criteria:

Develop new or revised advisory and
guidance material for flutter,
deformation and fail-safe criteria (FAR
25.629). .

Reports

A. Recommend time line(s) for
completion of each task, including
rationale, for consideration at the
meeting of the ARAC to consider
transport airplane and engine issues
held following publication of this
notice. o

B. Give a detailed conceptual
presentation on each task to the ARAC
before proceeding with the work stated
under items C and D, below. If tasks 1
and 2 require the development of more
than one Notice of Proposed
Rulemaking, identify what proposed
amendments will be included in each
notice.

C. Draft ene or more Notices of
Proposed Rulemaking for Tasks 1 and 2
proposing new or revised requirements,
a supporting economic analysis and
other required analysis, advisory and
guidance material, and any other
collateral documents the Working
Group determines to be needed.

D Braft appropriate advisory and
guidance material for Task 3.

E. Give a status report on each task at
each meeting of the ARAC held to
consider transport airplane and engine
issues.

The Loads and Dynamics

, Harmonization-Working Group will be
- comp~ised of experts from those

organizations having an interest in the
tasks assigned. A Working Group
member need not necessarily be a
representative of one of the member
organizations of the ARAC. An
individual who has expertise in the
subject matter and wishes to become a
member of the Working Group should
write the person listed under the caption
*“FOR FURTHER INFORMATION CONTACT"'
expressing that desire, describing his or
her interest in the task, and the
expertise he or she would bring to the
Working Group. The request will be

. reviewed with the Chairs of the ARAC

{

Transport Airplane and Engine Interest
Issues and the Loads and Dynamics
Working Group, and the individual will
be advised whether or not the request
can be accommodated.

The Secretary of Transportation has

- determined that the information and use

of the ARAC is necessary in the public
interest in connection with the

- performance of duties of the FAA by
' law. Meetings of the ARAC will be open
. to the public except as authorized by

section 10(d) of the Federal Advisory

:‘ Committee Act. Meetings of the Ldads

and Dynamics Harmonization Working
Group will not be open to the public
except to the extent that individuals
with an interest and expertise are
selected to participate. No public
announcement of Working Group
meetings will be made.

Issued in Washington, DC, on March 8,
1993. i
William J. Sullivan,
Assistant Executive Director for Transport
Airplane and Engine Issues, Aviation
Rulemaking Advisory Committee.
[FR Doc. 93-5815 Filed 3-12-93; 8:45 am)

". BILLING CODE 4910-13-M



Recommendation Letter



400 Main Street
East Hartford, Connecticut 06108

November 12, 1998

Department of Transportation
Federal Aviation Administration
800 Independence Avenue
Washington, DC 20591

Pratt & Whitney

A United Technologies Company

Attn: Mr. Tom McSweeny, Associate Administrator for Regulation and Certification

Subject: ARAC Advisory Circular Recommendation

Dear Guy:

The ARAC Transport Airplane and Engine Issues Group (TAEIG) is pleased to forward the
attached advisory material to the FAA for further action. This package has been approved by
the TAEIG and contains proposed Advisory Circular, AC 25.491-1, Taxi, Takeoff and Landing

Roll Design Loads.

Please feel free to contact us if we can be of assistance in any way.

Sincerely,

(o R, Rt

Craig R. Bolt
Assistant Chair, ARAC TAEIG
boltcr@pweh.com

(Ph: 860-565-9348/Fax: 860-565-5794)

CRB/amr
Attachment (to addressee only)

cc: Bob Benjamin
Vic Card
Jean Casciano
Brenda Courtney
Chuck Huber
Herb Lancaster




Acknowledgement Letter



APt -2y

Q

U.S. Department 800 Independence Ave., SW.
of Transportation Washington, DC 20591
Federal Aviation
Administration

MAR | 2 1999

Mr. Craig R. Bolt

Assistant Chair, ARAC TAEIG
Pratt & Whitney

400 Main Street

East Hartford, Connecticut 06106

Dear Mr. Bolt:

Thank you for your November 12, 1998, letter transmitting a recommendation addressing
Advisory Circular No. 25.491-1, Taxi, Takeoff, and Landing Roll Design Loads.

The recommendation package has been forwarded to the Federal Aviation Administration (FAA)
Transport Airplane Directorate for review and evaluation. We will process the package as
quickly as possible and notify you of the agency decision.

Let me thank the ARAC and, in particular, the members of the Load and Dynamics Harmonization
Working Group for their efforts in completing the task assigned by the FAA.

Sincerely,

Thomas E. McSweeny
Associate Administrator for Regulation
and Certification
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U.S. Department

. Advisory
o Circular

Administration

TAXI, TAKEOFF AND LANDING Date:

AC No. 25.491-1
ROLL DESIGN LOADS Initiated by: ANM-110  Change:

1. PURPOSE. This advisory circular (AC) sets forth acceptable methods of
compliance with the provisions of part 25 of the Federal Aviation Regulations (FAR)
dealing with the certification requirements for taxi, takeoff and landing roll design loads.
Guidance information is provided for showing compliance with § 25.491 of the FAR,
relating to structural design for airplane operation on paved runways and taxiways
normally used in commercial operations. Other methods of compliance with the
requirements may be acceptable.

2. RELATED FAR SECTIONS. The contents of this AC are considered by the
Federal Aviation Administration (FAA) in determining compliance with § 25.491 of the
FAR. Related sections are §§ 25.305(c) and 25.235.

3. BACKGROUND.

a. All paved runways and taxiways have an inherent degree of surface
unevenness, or roughness. This is the result of the normal tolerances of engineering
standards required for construction, as well as the result of events such as uneven
settlement and frost heave. In addition, repair of surfaces on an active runway or taxiway
can result in temporary ramped surfaces. Many countries have developed criteria for
runway surface roughness. The International Civil Aviation Organization (ICAO)
standards are published in ICAO Annex 14,

b. In the late 1940's, as airplanes became larger, more flexible, and operated
at higher ground speeds, consideration of dynamic loads during taxi, landing rollout. and
takeoff became important in airplane design. The Civil Aeronautics Administration, in
Civil Air Regulations 4b (CAR 4b), § 4b.172, required the effects of landing gear
deflection during taxiing over the roughest ground expected in service to be considered
relative to its effect on damage to structural components. The CAR 4b, § 4b.235. also
required the airplane be designed, in part, to withstand loads calculated under § 4b.172
Those regulations were carried over to part 25 of the FAR as § 25.235 and § 25.491
respectively. Substantiaticn of the effect of ground loads on flexible structure is r2quire.
by § 25.305(¢c).




c. Several approaches had been taken by different manufacturers in
complying with the noted regulations. If dynamic effects due to rigid body modes or
airframe flexibility during taxi were not considered critical, some manufacturers used a
simplified static analysis where a static inertia force was applied to the airplane using a
load factor of 2.0 for single axle gears or 1.7 for multiple axle gears. The lower 1.7
factor was justified based on an assumption that there was a load alleviating effect
resulting from rotation of the beam, on which the forward and aft axles are attached, about
the central pivot point on the strut. The static load factor approach was believed to
encompass any dynamic effects and it had the benefit of a relatively simple analysis.

d. As computers became more powerful and dynamic analysis methods
became more sophisticated, it was found that dynamic effects sometimes resulted in loads
greater than those which were predicted by the static criterion. Some manufacturers
performed calculations using a series of harmonic bumps to represent a runway surface,
tuning the bumps to excite various portions of the structure at a given speed. U.S.
Military Standard 8862 defines amplitude and wavelengths of 1-cosine bumps intended to
excite low speed plunge, pitch and wing first bending modes.

e. Some manufacturers used actual runway profile data to calculate loads. -
The runway profiles of the San Francisco Runway 28R or Anchorage Runway 24, which
were known to cause high loads on airplanes and were the subject of pilot complaints
until resurfaced, have been used in a series of bi-directional constant speed analytical runs
to determine loads. In some cases, accelerated runs have been used, starting from several
points along the runway. The profiles of those runways are described in NASA Reports
CR-119 and TN D-5703. Such deterministic dynamic analyses have in general proved to
be satisfactory.

f. Some manufacturers have used a statistical power spectral density (PSD)
approach, especially to calculate fatigue loads. Extensive PSD runway roughness data
exist for numerous world runways. The PSD approach is not considered practical for
calculation of limit loads due to difficulties in simulating the non-linearities in the landing
gear shock absorption features.

g. Because the various methods described above produce different results, the
guidance information given in paragraphs 4, 3, and 6 of this AC should be used when
demonstrating compliance with § 25.491.

4. RUNWAY PROFILE CONDITION.

a. Consideration of airframe flexibility and landing gear dynamic characteristics
is necessary in most cases. A deterministic dynamic analysis, based on the San Francisco
Runway 28R (before it was resurfaced), described in Table 1 of this AC, is an acceptable
method for compliance.

9




b. Alrplane design loads should be developed for the most critical conditions
anising from taxi, takeoff, and landing run. The airplane analysis model should include
significant airplane rigid body and flexible modes, and the appropriate landing gear and tire
charactéristics. Unless the airplane has design features that would result in significant
asymmetric loads, only the symmetric cases need be investigated.

c. Airplane steady aerodynamic effects should normally be included. However,
they may be ignored if their deletion is shown to produce conservative loads. Unsteady
aerodynamic effects on dynamic response may be neglected.

d. Conditions should be run at the maximum takeoff weight and the maximum
landing weight with critical combinations of wing fuel, payload, and extremes of center of
gravity (c.g.) range. For airplanes with trimable stabilizers, the stabilizer should be set within
the appropriate green band setting for takeoff cases and at the recommended final approach
setting for landing cases. The elevator should be assumed faired throughout the takeoff or
landing run, unless other normal procedures are specified in the flight manual.

e. A series of constant speed runs should be made in both directions from 20
knots up to the maximum ground speeds expected in normal operation (VR for takeoff
conditions, 1.25 V[ 3 for landing conditions). Using only accelerated runs is not
recommended due to the possibility that the speed/roughness points which could produce
peak dynamic loads could be missed. For maximum take-off weight cases, the analysis
should account for normal takeoff flap and control settings and consider both zero and
maximum thrust. For maximum landing weight cases, the analysis should account for normal
flap and spoiler positions following landing, and steady pitching moments equivalent to those
produced by braking with a coefficient of friction of 0.3 with and without reverse thrust. The
effects of automatic braking systems that reduce braking in the presence of reverse thrust mav
be taken into account.

5. DISCRETE LOAD CONDITION. One of the following discrete limit load conditions
should be evaluated:

a. With all landing gears in contact with the ground, the condition of a vertical
load equal to 1.7 times the static ground reaction should be investigated under the most
adverse airplane loading distribution at maximum takeoff weight, with and without thrust
from the engines;

b. As an alternative to paragraph 3(a) above, it would be acceptable to
undertake dynamic analyses under the same conditions considered in paragraph 4 of this
AC considering the aircraft response to each of the following pairs of identical and
contiguous 1-cosine upwards bumps on an otherwise smooth runway:

(1) Bump wavelengths equal to the mean longitudinal distance
between nose and main landing gears, or between the main and tail landing gears, as

appropriate; and separately.

(i)  Bump wavelengths equal to twice this distance.




The bump height in each case should be defined as:

H =12 + 0023JL
Where--
H=  the bump height (inches) -
L= the bump wavelength (inches)

6. COMBINED LOAD CONDITION. A condition of combined vertical, side and drag
loads should be investigated for the main landing gear. In the absence of a more rational

analysis a vertical load equal to 90% of the ground reaction from paragraph 5 above should
be combined with a drag and side load of 20% of the vertical load.

7. TIRE CONDITIONS. The calculation of maximum gear loads in accordance with
paragraphs 4, 5, and 6, may be performed using fully inflated tires. For multiple wheel units,
the maximum gear loads should be distributed between the wheels in accordance with the
criteria of § 25.511. "




TABLE 1

SAN FRANCISCO RUNWAY 28R
ONE TRACK

LENGTH: 3880 FEET

NUMBER OF POINTS: 1941
POINT SPACING: 2 FEET
ELEVATIONS: FEET

REFERENCE SOURCE: REPORT TO NASA (EFFECTS OF RUNWAY UNEVENNESS
ON THE DYNAMIC RESPONSE OF SUPERSONIC TRANSPORTS), JULY 1964, U. OF
CALIF. BERKLEY.
‘#“‘.t‘O‘t“t“".‘t“““‘0“"".""""‘.*t‘.““““‘t“““““
RUNWAY ELEVATION POINTS IN FEET (READ ROW WISE):
10.300 10.310 10.300 10.300 10.310 10.320 10.330 10.340
10.350 10.360 10.360 10.370 10.370 10.370 10.380 10.390
10.400 10.400 10.410 10.410 10.420 10.430 10.430 10.440
10.440 10.440 10.440 10.440 10.450 10.460 10.470 10.470
10.480 10.490 10.490 10.500 10.500 10.500 10.500 10.500
10.500 10.490 10.490 10.490 10.490 10.500 10.500 10.510
10.510 10.520 10.520 10.520 10.530 10.530 10.540 10.540
10.550 10.550 10.550 10.550 10.540 10.550 10.550 10.560
10.570 10.570 10.570 10.570 10.570 10.580 10.570 10.570
10.580 10.570 10.560 10.560 10.560 10.560 10.560 10.560
10.560 10.560 10.550 10.550 10.550 10.560 10.570 10.570
10.570 10.570 10.560 10.550 10.550 10.550 10.550 10.550
10.560 10.560 10.560 10.560 10.550 10.540 10.530 10.520
10.520 10.520 10.520 10.520 10.520 10.530 10.520 10.520
10.510 10.520 10.520 10.510 10.520 10.520 10.530 10.530
10.530 10.530 10.530 10.530 10.530 10.530 10.530 10.520
10.530 10.540 10.540 10.540 10.540 10.540 10.540 10.550
10.550 10.540 10.550 10.550 10.560 10.570 10.580 10.590
10.600 10.610 10.620 10.630 10.650 10.660 10.660 10.670
10.660 10.670 10.670 10.670 10.670 10.670 10.660 10.660
10.650 10.650 10.650 10.650 10.660 10.670 10.670 10.670
10.680 10.680 10.680 10.690 10.690 10.690 10.700. 10.710
10.710 10.720 10.720 10.710 10.720 10.720 10.720 10.710
10.720 10.720 10.730 10.730 10.740 10.750 10.750 10.780
10.770 10.780 10.790 10.800 10.810 10.810 10.820 10.830
10.840 10.850 10.860 10.860 10.860 10.860 10.850 10.860
10.860 10.870 10.870 10.870 10.870 10.870 10.860 10.850
10.840 10.840 10.830 10.830 10.840 10.850 10.860 10.870
10.870 10.880 10.890 10.900 10.920 10.930 10.940 10.950




10.950
10.980
11.010
10.970
11.830
11.020
11.070
11.140
11.170
11.190
11.200
11.180
11.120
11.090
11.080
11.020
10.980
11.000
11.020
11.000
11.000
11.060
11.090
11.080
11.070
11.040
11.030
11.030
11.070
11.070
11.080
11.090
11.070
11.120
11.110
11.110
11.170
11.230

10.950
10.990
10.980
10.980
11.030
11.020
11.070
11.140
11.180
11.170
11.210
11.180
11.110
11.090
11.080
11.010
10.980
11.000
11.020
11.000
11.010
11.070
11.080
11.080
11.060
11.040
11.020
11.040
11.070
11.060
11.080
11.090
11.090
11.110
11.120
11.110
11.180
11.230

10.950
10.990
10.960
10.970
11.030
11.030
11.080
11.150
11.180
11.180
11.210
11.170
11.090
11.090
11.080
11.000
10.980
11.000
11.020
11.000
11.010
11.060
11.080
11.080
11.050
11.040
11.020
11.050
11.070
11.060
11.090
11.090
11.100
11.110
11.120
11.100
11.180
11.230

10.950
10.990
10.950
10.970
11.030
11.040
11.080
11.160
11.180
11.180
11.210
11.160
11.090
11.090
11.070
10.990
10.980
11.000
11.010
10.990
11.010
11.070
11.080
11.080
11.050
11.040
11.020
11.050
11.070
11.060
11.090
11.080
11.100
11.110
11.120
11.100
11.190
11.240

10.950
11.000
10.950
10.980
11.050
11.050
11.090
11.170
11.170
11.180
11.200
11.150
11.090
11.090
11.060
10.990
10.980
11.010
11.010
10.990
11.030
11.080
11.080

11.090

11.040
11.040
11.020
11.060
11.080
11.060
11.090
11.080
11.110
11.110
11.110
11.120
11.190
11.250

10.960
11.010
10.950
10.990
11.030
11.050
11.100
11.170
11.170
11.190
11.200
11.140
11.090
11.090

'11.050

10.980
10.990
11.020
11.000
10.980
11.040
11.080
11.080
11.080
11.050
11.030
11.020
11.060
11.080
11.060
11.090
11.070
11.110
11.110
11.110
11.130
11.200
11.250

10.970
11.010
10.960
11.000
11.030
11.040
11.120
11.170
11.170
11.190
11.200
11.140
11.090
11.090
11.040
10.990
10.990
11.020
11.000
10.990
11.030
11.080
11.080
11.080
11.040
11.030
11.020
11.060
11.070
11.070
11.100
11.070
11.120
11.100
11.120
11.150
11.220
11.260

10.980
11.010
10.970
11.010
11.030
11.060
11.130
11.170
11.170
11.190
11.190
11.140
11.090
11.080
11.030
10.980
11.000
11.020
11.000
10.990
11.050
11.090
11.070
11.070
11.040
11.030
11.030
11.070
11.070
11.070
11.090
11.060
11.120
11.110
11.110
11.160
11.220
11.240




11.270
11.340
11.320
11.340
11.370
11.380
11.380
11.420
11.460
11.500
11.470

+ 11.470

11.450
11.480
11.490
11.520
11.530
11.510
11.530
11.520
11.480
11.470
11.470
11.380
11.350
11.310
11.280
11.240
11.150
11.140
10.920
10.930
10.940
10.920
10.890
10.860
10.840
10.800

11.280
11.340
11.310
11.350
11.370
11.380
11.390
11.430
11.470
11.500
11.460
11.460
11.450
11.470
11.500
11.520
11.530
11.530
11.540
11.510
11.470
11.460
11.460
11.370
11.340
11.300
11.270
11.230
11.130
11.120
10.920
10.930
10.940
10.920
10.880
10.850
10.840
10.790

11.280
11.340
11.310
11.350
11.380
11.380
11.380
11.440
11.480
11.500
11.460
11.450
11.450
11.470
11.510
11.530
11.530

-11.520

11.550
11.500
11.470
11.460
11.460
11.360
11.340
11.290
11.270

11.220

11.120
11.000
10.910
10.930
10.950
10.920
10.870
10.860
10.830
10.790

11.300

11.330

11.310
11.360
11.380
11.370
11.380
11.440
11.480
11.500
11.480
11.450
11.450
11.480
11.520
11.520
11.530
11.540
11.540
11.490
11.470
11.460
11.440
11.360
11.330
11.290
11.270
11.210
11.100
10.970
10.930
10.930
10.940
10.910
10.890
10.860
10.830
10.790

11310
11.320
11.320
11.360
11.380
11.370
11.390
11.450
11.480
11.490
11.460
11.450
11.450
11.480
11.520
11.520
11.540
11.530
11.540
11.490
11.460
11.460
11.430
11.350
11.320
11.280
11.260
11.190
11.100
10.950
10.930
10.930
10.930
10.910
10.880
10.850
10.820
10.790

11.320
11.320
11.310
11.360
11.380
11.370
11.400
11.460
11.490
11.490
11.470
11.460
11.460
11.480

11.520

11.520
11.530
11.540
11.540
11.490
11.470
11.460
11.410
11.350
11.320
11.280
11.260
11.180
11.180
10.940
10.930
10.930
10.940
10.910
10.880
10.850
10.820
10.790

11.330
11310
11.320
11.370
11.380
11.370
11.410
11.460

11.500

11.490
11.470
11.460
11.460
11.480
11.520
11.530
11.520
11.530
11.540
11.490
11.470
11.470

11.400

11.350
11.320
11.280
11.250
11.170
11.170
10.920
10.930
10.940
10.940
10.910
10.880
10.850
10.810
10.790

11.340
11.320
11.330
11.370
11.380
11.380
11.410
11.460
11.500
11.480
11.470
11.460
11.460
11.490
11.520
11.530
11.520
11.540
11.530
11.490
11.480
11.470
11.390
11.350
11.310
11.280
11.250
11.170
11.140
10.910
10.930
10.940
10.930
10.900
10.870
10.840
10.810
10.800



10.800
10.850
10.870
10.840
10.830
10.810
10.830
10.870
10.850
10.930
10.930
10.890
10.940
10.930
10.910
10.900
10.890
10.870
10.860
10.860
10.880
10.900
10.880
10.880
10.890
10.890
10.870
10.900
10.920
10.930
10.920
10.900
10.840
10.860
10.910
10.960
11.000
11.050

10.810
10.870
10.870
10.830
10.820
10.810
10.840
10.860
10.890
10.940
10.910
10.900
10.940
10.920
10.910
10.890

10.890

10.870
10.850
10.870
10.870
10.890
10.870
10.880
10.890
10.880
10.870
10.910
10.920
10.940
10.910
10.880
10.840
10.860
10.910
10.960
11.000
11.050

10.820
10.870
10.860
10.820
10.830
10.810
10.840
10.860
10910
10.940
10.910
10910
10.940
10.930
10910
10.900
10.890
10.860
10.850
10.870
10.880
10.890
10.880
10.880
10.890
10.880
10.870
10.920
10.920
10.930
10.900
10.880
10.850
10.860
10.920
10.970
11.010
11.060

10.820
10.880
10.850
10.820
10.820

10.820

10.850
10.860

:10.910

10.950
10.900
10.910
10.940
10.930
10.910
10.900
10.890
10.880
10.850
10.870
10.880
10.890
10.870
10.880
10.890
10.880
10.880
10.920
10.920
10.930
10.920
10.860
10.850
10.870
10.920
10.990
11.010
11.060

10.830
10.870
10.840
10.820
10.820
10.820
10.860
10.870
10.920
10.940
10.900
10.910
10.950
10.930
10.910
10.900
10.890
10.870
10.860
10.870
10.880
10.890
10.870
10.880
10.880
10.880
10.880
10.930
10.930
10.930
10.910
10.850
10.850
10.880
10.930
10.990
11.020
11.050

10.840
10.880
10.840
10.820
10.820
10.820
10.860
10.870
10.920
10.930
10.900
10.920
10.930
10.930
10.910
10.910
10.880
10.860
10.850
10.870
10.880
10.900
10.870
10.890
10.880
10.880
10.880
10.920
10.930
10.930
10.910
10.850
10.850
10.880
10.940
10.990
11.020
11.040

10.850
10.870
10.840
10.820
10.820
10.830
10.860
10.860
10.930
10.930
10.910
10.930
10.930
10.910
10.910
10.900
10.880
10.870
10.860
10.880
10.880
10.890
10.870
10.890
10.890
10.870
10.890
10.920
10.930
10.930
10.900
10.840
10.850
10.890
10.940
10.990

-11.020

11.030

10.850
10.870 .
10.840
10.820
10.810
10.830
10.830
10.850
10.930
10.920
10.910
10.940
10.930
10.900
10.900
10.910
10.870
10.870
10.860
10.870
10.890
10.890
10.880
10.890
10.880
10.870
10.890
10.920
10.930
10.920
10.900
10.840
10.850
10.900
10.950
11.000
11.040
11.030



11.020
11.100
11.160
'11.140
11.150
11.160
11.170
11.140
11.120
11.180
11.250
11.300
11.300
11.290
11.320
11.350
11.350
11.350
11.330
11.340
11.350
11.350
11.370
11.420
11.430
11.470
11.520
11.520
11.500
11.530
11.520
11.540
11.540
11.550
11.520
11.570
11.590
11.570

11.030
11.100
11.160
11.140
11.150
11.160
11.170
11.140
11.120
11.190
11.260
11.310
11.300
11.290
11.330
11.350
11.350
11.340
11.320
11.340
11.350
11.350
11.380
11.430
11.430
11.480
11.520
11.520
11.510
11.530
11.530
11.540
11.540
11.550
11.530
11.570
11.590
11.570

11.030
11.110
11.150
11.140
11.160
11.160
11.170
11.140
11.130
11.200
11.270
11.300
11.290
11.290
11.330
11.360
11.340
11.330
11.330
11.350
11.360
11.350
11.380
11.430
11.430
11.480
11.520
11.510
11.510
11.530
11.530
11.540
11.550
11.540
11.530
11.580
11.590
11.570

11.040
11.120
11.150
11.140
11.160
11.160
11.170
11.130
11.130
11.200
11.280
11.310
11.290
11.300
11.340
11.360
11.340
11.330
11.330
11.350
11.360
11.360
11.390
11.420
11.440
11.490
11.520
11.510
11.510
11.520
11.530
11.530
11.550
11.530
11.540
11.580
11.590
11.580

11.050
11.140
11.160
11.150
11.150
11.160
11.170
11.120
11.140
11.220
11.280
11.310
11.290
11.300
11.350
11.350
11.340
11.330
11.330
11.350
11.360
11.360
11.390
11.420
11.440
11.490
11.520
11.510
11.520
11.520
11.540
11.530
11.550
11.530
11.550
11.580
11.580
11.580

11.060
11.140
11.150
11.150
11.150
11.160
11.160
11.120
11.150
11.230
11.290
11.310

-11.290

11.310
11.350
11.350
11.340
11.330
11.330
11.350
11.350
11.360
11.400
11.430
11.450
11.500
11.520
11.500
11.520
11.520
11.530
11.530
11.560

11.530 .

11.560
11.580
11.570
11.590

11.070
11.150
11.140
11.150
11.160
11.170
11.150
11.120
11.160
11.240
11.300
11.310
11.290
11.310
11.350
11.350
11.350
11.330
11.330
11.350
11.350
11.360
11410
11.430
11.460
11.500
11.520
11.500
11.520
11.520
11.530
11.530
11.550
11.510
11.560
11.580
11.570
11.600

11.090
11.160
11.140
11.150
11.160
11.170
11.150
11.120
11.170
11.240
11.300
11.300
11.290
11.320
11.350
11.350
11.350
11.330
11.340
11.350
11.350
11.360
11.420
11.430
11.460
11.510
11.520
11.500
11.520
11.520
11.540

11.540

11.550
11.520
11.570
11.580
11.580
11.620



11.610
11.650
11.730
11.820
11.830
11.880
11.900
11.900
11.920
11.910
11.900
11.930
11.960
11.930
11.920
11.900
11.900
11.870
11.840
11.890
11.920
11.860
11.810
11.820
11.850
11.860
11.840
11.820
11.830
11.830
11.840
11.870
11.890
11.960
11.960
12.030
12.040
12.070

11.610

11.660

11.740
11.830
11.830
11.880
11.910
11.910
11.920
11.900
11.900
11.930
11.960
11.920
11.920
11.900
11.900
11.870
11.840
11.920
11.920
11.850
11.830
11.830
11.840
11.840
11.840
11.830
11.830
11.840
11.840
11.870
11.890
11.960
11.950
12.040
12.060
12.070

11.610
11.670
11.760
11.820
11.830
11.890
11.910
11.910
11.910
11.900
11.900
11.930
11.960
11.920
11.920
11.900
11.900

11.860

11.840
11.950
11.910
11.840
11.830
11.820
11.840
11.840
11.840
11.830
11.840
11.840
11.850
11.870
11.910
11.960
11.950
12.050
12.060
12.080

11.610
11.670
11.770
11.820
11.830
11.900
11.900
11.920
11.910
11.900
11.910
11.940
11.960
11.920
11.920
11.900
11.900
11.860
11.850
11.950
11.900
11.840
11.830
11.830
11.840
11.840
11.840
11.830
11.840
11.840
11.850
11.860
11.910
11.960
11.940
12.050
12.070
12.080

11.610

11.670
11.780
11.830
11.840
11.900
11.910
11.920
11.920
11.900
11.920
11.940
11.960
11.920
11.910
11.900
11.900
11.850
11.870
11.950
11.900
11.840
11.840
11.830
11.850
11.840
11.840
11.820
11.830
11.850
11.860
11.870
11.920
11.950
11.960
12.050
12.070
12.080

10

11.620
11.680
11.800
11.840
11.850
11.900
11.910
11.920
11.910
11.900
11.920
11.950
11.960
11.920
11.900

11.900 .

11.890
11.850
11.890
11.940
11.890
11.830
11.840
11.840
11.850
11.840
11.830
11.820
11.830
11.850
11.860
11.870
11.930
11.960
11.980
12.050
12.070
12.090

11.630
11.700
11.820
11.830
11.860
11.900
11.910
11.920
11.910
11.900
11.920
11.950
11.950
11.920
11.900
11.900
11.880
11.840
11.890
11.940
11.880
11.820
11.840
11.840
11.850
11.840
11.830
11.830
11.830
11.850
11.870
11.880
11.950
11.960
11.990

12.050
12.070

12.090

11.640
11.720
11.820
11.830
11.870
11.900
11.910
11.920
11.910
11.900
11.930
11.950
11.940
11.920
11.900
11.900
11.880
11.840
11.900
11.930
11.870
11.820
11.840
11.840
11.860
11.840
11.830
11.820
11.830
11.850
11.870
11.890
11.950
11.960
12.010
12.050
12.060
12.080



12080 12.080 12.080 12080 12.090 12100 12.100 12,10
12.100 12100 12.110 12110 12120 12130 12.130 12130
12.130 12.140 12.140 12.130 12130 12.130 12.110 12100
12070 12060 12.070 12.080 12.090 12100 12110 12110
12120 12060 12.010 12030 12040 12.050 12050 12060
12.060 12.050 12.040 12030 12.020 12020 12.020 12,020
12010 11.990 11.980 11.940 11.940 11930 11930 11920
11910 11900 11900 11.900 11.900 11900 11.910 11900
11.880 11870 11.870 11.860 11.860 11.850 11.860 11860
[1.850 11.850 11.850 11.860 11.860 11.870 11.860 11860
11.850 11.840 11.850 11.850 11.870 11.890 11.880 11880
[1.880 11.890 11.900 11910 11.910 11910 11910 11.920
11920 11.930 11.940 11.940 11950 11.950 11.950 11.950
11950 11.960 11.950 11.950 11.960 11.970 11.980 11.980
11.990 12.000 12.000 11.990 11.990 11.990 12.000 12.000
12.010 12.020 12.020 12.030 12.040 12.050 12.060 12060
12.060 12.060 12.060 12.060 12.060 12.060 12.070 12.080
12.090 12.100 12.090 12120 12.130 12.140 12.130 12.140
12.140 12.140 12.150 12.150 12.160 12.160 12.170 12.170
12170 12.150 12.140 12130 12.120 12.110 12.100 12.050
12.090 12.090 12.080 12.070 12.070 12.060 12.050 12.030
12030 12.020 12.010 12.020 12.010 12.010 12.010 12.010
12.020 12.020 12.010 12.000 12.000 11.980 11.970 11.970
11.960 11.960 11.960 11.960 11.950

Note: The National Aeronautics and Space Administration (NASA) Report CR-119
identifies an elevation of 10.97 inches at 1620 feet. This is considered a typographical
error and has been corrected in this table. The elevation is 10.87 inches.
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revised 12-16-97: JT editorial changes
revised 7-22-98: Incorporates ANM-7 changes (no directorate comments were
incorporated)



Recommendation Letter



400 Main Street :
East Hartford, Connecticut 06108 ﬂfﬁﬂ.ﬁ,‘mﬂf c'f,ﬂ.?}'

June 1, 2000

Department of Transportation
Federal Aviation Administration
800 Independence Avenue, SW
Washington, DC 20591

Attention: /Mr. Anthony Fazio, ARM-1
Subject:  ARAC Disposition of Public Comments

Reference: ARAC tasking, Federal Aviation Administration letter to TAEIG, dated
February 8, 2000. &y,

Dear Tony,

In accordance with the reference tasking, the ARAC Transport Airplane and Engine
Issues Group is pleased to submit the following reports as ARAC recommendations for
the disposition of public comments to recently published NPRM’s.

= Revised Landing Gear Shock Absorption Test Requir - 955 2-A
@Taxi, Takeoff and Landing Roll Design Loads 7= ¢ A-4e/- :

These reports have been prepared by the Loads and Dynamics Harmonization Working

Group of TAEIG.

Sincerely yours,

Loy R B

C.R.Bo & -

Assistant Ctait: TAEIG: .-

Copy: Kris Carpenter - FAA-NWR s
*Effie Upshaw - FAA-ARM-209
*Larry Hansen - Gulfstream

*letter only

CRB002_060100
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Recommendation



Loads and Dynamics Harmonization Working Group

Disposition of Comments

Date: 5/19/00

Document: Proposed Advisory Circular 25.491-1, “Taxi, Takeoff and Landing Roll
Design Loads”

Published: Federal Register Volume 64, No 199, dated October 15, 1999
Date comment period closed: December 14, 1999
General assessment of comments:

Several comments were received from 2 commenters (Transport Canada and the General
Aviation Manufacturers Association). Because of the substantive nature of some of the
comments, the FAA requested the ARAC Loads and Dynamics Working Group by letter
dated February 8, 2000 to consider the comments and provide recommendations for the
disposition of the comments along with any recommendations for, changes to the
Advisory Circular. Comments are summarized as follows along with recommended
disposition.

1) Altitude temperature effects should be taken into account

The commenter was concerned with the effect of altitude and temperature on the Vi,
speed used in the Advisory Circular. The working group disagreed that this was
necessary for Vy; since altitude and temperature are a part of the V3 definition in section
25.479. However, it was recognized that the Advisory Circular also references the speed
VR and there is no such definition for the speed in the FAR. Therefore, the HWG
recommends that the words (..defined at maximum altitude and temperature) be inserted
after Vi in the Advisory Circular. (See attached draft)

2) The Ground Vibration test and Landing Gear drop tests should be referenced.

The commenter suggested that the Ground Vibration tests and Landing Gear shock
absorption tests be referenced in regard to the mathematical model used for the taxi load
analysis and further, that the maximum structural damping levels should be prescribed.
The HWG sgreed that the ground vibration tests should be referenced as an acceptable
validation means for the airframe dynamic model but the group disagree that the
Advisory Circular should set a specific upper limit on the damping values that are
allowed to be used in the analysis different values could be appropriate if justified by test
experience. (See attached draft)

3) Provide guidelines for the speed increment to be used.

The commenter suggested that the Advisory Circular provide guidelines for speed
increments to be used for the “constant speed runs” prescribed by the advisory circular.

-

>




The basic objective is that the constant speed run that produces the peak loads should be
searched for, and this can only be done by using a sufficiently small increment of speed.
Rather than prescribe a specific speed increment, that may no fit all airplane models, it
was agreed that this basic objective be explicitly stated. The HWG agreed that AC text
should be modified in this regard along with additional clarification for the reason that
the speed runs be “constant” instead of accelerated. (See attached draft)

4) Light weight conditions should also be investigated.

The commenter was concerned that lighter weights can produce higher load factors.
While the HWG understand that higher load factors can result from lighter weights, these
conditions will not result in critical design loads for the aircraft as other design conditions
such as for gust and landing impact will provide higher loads. The HWG believes that
adding additional weight conditions would result in additional analysis with no added
value. No change in the weight conditions is proposed.

5) AC should differentiate between trimable and untrimable stabilizers.

The commenter was pointing out that paragraph 4d of the AC uses language that is
applicable to only one kind of stabilizer. The HWG agree and it was agreed to change
the second sentence by removing “set within the appropriate green band” with “at the
appropriate”. Also the text “relative to the stabilizer” would be added after the word
“faired” in the last sentence of this paragraph. (See attached draft)

6) Combined load condition in paragraph 6 should be better defined.

The commenter was concerned that there needed to be a more precise definition for the
combined load condition prescribed by paragraph 6. The commenter provided some
suggestions for combinations to consider. The HWG agreed with the commenter that a
better definition was needed. The HWG proposes to add the following text into
paragraph 6. “drag load of 20% of the vertical load and a side load of 20% of the vertical
load. Side load acting in either direction should be considered." (See attached draft)

Conclusion:

The HWG has addressed all the public comments and proposes changes as marked in the
attached drafe

Revised Advisery Circular Attached.

)()




Reviseg 3 720,000 in Pnoenix

Advisory

U.S. Department -
of Transportation ‘ I
Federal Aviation l rcu a r
Administration
TAXI, TAKEOFF AND LANDING  Dats: Rev 36-May-1999 §Feb 2000 ACNe. 25.491-1
ROLL DESIGN LOADS . Inkteed by: ANM-110 Chamge:

1. PURPOSE. This advisory circular (AC) sets forth acceptable methods of compliance
with the provisions of part 25 of the Federal Aviation Regulations (FAR) dealing with the
certification requirements for taxi, takeoff and landing roll design loads. Guidance
information is provided for showing compliance with § 25.491 of the FAR, relating to
structural design for airplane operation on paved runways and taxiways normally used in
commercial operations. Other methods of compliance with the requirements may be
acceptable.

2. RELATED FAR SECTIONS. The contents of this AC are considered by the Federal
Aviation Administration (FAA) in determining compliance with § 25491 of the -FAR. - -
Related sections are §§ 25.305(c) and 25.235. T

3.  BACKGROUND

a All paved runways and taxiways have an inherent degree of surface ,
unevenness, or roughness. This is the result of the normal tolerances of engineering standards
required for construction, as well as the result of events such as uneven settlement and frost
heave. In addition, repair of surfaces on an active runway or taxiway can result in temporary
ramped surfaces. Many countries have developed criteria for runway surface roughness. The
International Civil Aviation Organization (ICAO) standards are published in ICAO Annex 14.

b. In the late 1940's, as airplanes became larger, more flexible, and operated at
higher ground speeds, consideration of dynamic loads during taxi, landing rollout, and takeoff
became important in airplane design. The Civil Aeronautics Administration, in Civil Air
Regulations 4b (CAR 4b), § 4b.172, required the effects of landing gear deflection during
taxiing over the roughest ground expected in service to be considered relative to its effect on
damage to steuctural components. The CAR 4b, § 4b.235, also required the airplane be
designed, in past; to withstand loads calculated under § 4b.172. Those regulations were
carried over to part 25 of the FAR as § 25.235 and § 25.491 respectively. Substantiation of
the effect of ground loads on flexible structuge is required by § 25.305(c).
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C. Several approaches had been taken by different manufacturers in complying
with the noted regulations. If dynamic effects due to rigid body modes or airframe flexibility
during taxi were not considered critical, some manufacturers used a simplified static analysis
where a static inertia force was applied to the airplane using a load factor of 2.0 for single
axle gears or 1.7 for multiple axie gears. The lower 1.7 factor was justified based on an
assumption that there was a load alleviating effect resulting from rotation of the beam, on
which the forward and aft axles are attached, about the central pivot point on the strut. The

static load factor approach was believed to encompass any dynamic effects and it had the
benefit of a relatively simple analysis.

d. As computers became more powerful and dynamic analysis methods became
more sophisticated, it was found that dynamic effects sometimes resulted in loads greater than
those which were predicted by the static criterion. Some manufacturers performed
calculations using a series of harmonic bumps to represent a runway surface, tuning the
bumps to excite various portions of the structure 4t a given speed. U.S. Military Standard
8862 defines amplitude and wavelengths of 1-cosine bumps intended to excite low speed
plunge, pitch and wing first bending modes.

e. Some manufacturers used actual runway profile data to calculate loads. The
runway profiles of the San Francisco Runway 28R or Anchorage Runway 24, which were
known to cause high loads on airplanes and were the subject of pilot-templaints until
resurfaced, have been used in a series of bi-directional constant speed analytical runs to
determine loads. In some cases, accelerated runs have been used, starting from several points
along the runway. The profiles of those runways are described in NASA Reports CR-119
and TN D-5703. Suchdetamsﬂcdynmmcmalymhavemgewalpmvedtobe
satisfactory. _

f Some manufacturers have used a statistical power spectral density (PSD)

approach, especially to calculate fatigue loads. Extensive PSD runway roughness data exist
formxmerouswoﬂdnmways ThePSDapproachnsnotconsdaedpmchcalforcalctﬂmon

g Because the various methods described above produce different results, the
guidance information given in paragraphs 4, 5, and 6 of this AC should be used when
demonstrating; compliance with § 25.491.

P SIS SRR

a Comdumdanﬁlmeﬂmhhtyandlandmggwdynmcchanam“m
necessary in most cases. A deterministic dynamic analysis, based on the San Francisco Runway
28R (before it was resurfaced), described in Table 1 of this AC, is an acceptable method for
compliance. As an alternative means of compliance, the San Francisco Runway 28R (before it
was resurfaced) may be used with the severe bump from 1530 to 1538 feet modified per Table 2.
The modifications to the bump reflect the maximum slope change permitted in ICAO Annex 14

for temporary ramps used to transition asphalt overlays to existing pavement. Thepomts
affected by this modification are outlined in Table 1.

)?_)



b. Airplane design loads should be developed for the most critical conditions arising
from taxi, takeoff, and landing run. The airplane analysis model should include significant
airplane rigid body and flexible modes, and the appropriate landing gear and tire characteristics.
Unless the airplane has design features that would result in significant asymmetric loads, only the
symmetric cases need be investigated.

c. Airplane steady aerodynamic effects should normally be included. However, they
may be ignored if their deletion is shown to produce conservative loads. Unsteady aerodynamic
effects on dynamic response may be neglected.

d. Conditions should be run at the maximum takeoff weight and the maximum
landing weight with critical combinations of wing fuel, payload, and extremes of center of
gravity (c.g.) range. For airplanes with trimable stabilizers, the stabilizer should be set-within-the
appropriate-green-bandat the appropriate setting for takeoff cases and at the recommended final
approach setting for landing cases. The elevator should be assumed faired relative to the
stabilizer throughout the takeoff or landing run, unless other normal procedures are specified in
the flight manual.

e. A series of constant speed runs should be made in both directions from 20 knots
up to the maximum ground speeds expected in normal operation (VR defined at maximum
altitude and temperature for takeoff conditions, 1.25 V1 5 for landing conditions). Sufficiently
small speed increments should be evaluated to assure that maximum loads are achieved. Constant.
speed runs should be made because Ysing-using enly-accelerated runs is-net-reeommended- may
not define due-te-the-pessibility-that-the speed/roughness points which could produce peak
dynamic loads-eeuld-be-missed. For maximum take-off weight cases, the analysis should account
for normal takeoff flap and control settings and consider both zero and maximum thrust. For
maximum landing weight cases, the analysis should account for normal flap and spoiler positions
following landing, and steady pitching moments equivalent to those produced by braking with a
coefficient of friction of 0.3 with and without reverse thrust. The effects of automatic braking
systems that reduce braking in the presence of reverse thrust may be taken into account.

5. DISCRETE LOAD CONDITION. One of the following discrete limit load conditions
should be evaluated:

a. With all landing gears in contact with the ground, the condition of a vertical load
equal to 1.7 times the static ground reaction should be investigated under the most adverse
airplane loading distribution at maximum takeoff weight, with and without thrust from the
engines; '

b. As an alternative to paragraph 5(a) above, it would be acceptable to undertake
dynamic analyses under the same conditions sonsidered in paragraph 4 of this AC considering

the aircraft response to each of the following pairs of identical and contiguous 1-cosine
upwards bumps on an otherwise smooth runway:

@ Bump wavelengths equal to the mean longitudinal distance
between nose and main landing gears, or between the main and tail landing gears, as
appropriate; and separately.

(i) Bump wavelengths equal to twice this distance.

%)




The bump height in each case should be defined as:
H =12 + 00234JL

Where--

H= the bump height (inches)

L= the bump wavelength (inches)

6. COMBINED LOAD CONDITION. A condition of combined vertical, side and drag

loads should be investigated for the main landing gear. In the absence of a more rational analysis
a vertical load equal to 90% of the ground reaction from paragraph 5 above should be combined
with a drag load of 20% of the vertical load and a side load of 20% of the vertical load. Side

loads acting either direction should be considered.

7. TIRE CONDITIONS. The calculation of maximum gear loads in accordance with
paragraphs 4, 5, and 6, may be performed using fully inflated tires. For muitiple wheel units, the
maximum gear loads should be distributed between the wheels in accordance with the criteria of §
25.511. :

)
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FAA Action



Federal Register/Vol. 64, No. 199/Friday, October 15, 1999/Notices

DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

Proposed Advisory Circular 25.491-1,
Taxi, Takeoff and Landing Roll Design
Loads

AGENCY: Federal Aviation
Administration, DOT.

ACTION: Notice of availability of
proposed Advisory Circular (AC)
25.491-1, and request for comments,

SUMMARY: This notice announces the
availability of and requests comments
on a proposed advisory circular (AC)
which sets forth acceptable methods of
compliance with 14 CFR 25.491
concerning taxi, takeoff and landing roll
design loads. This notice is necessary to
give all interested persons an
opportunity to present their views on
the proposed AC.

DATES: Comments must be received on
or before December 14, 1999.

ADDRESSES: Send all comments on
proposed AC to: Federal Aviation
Administration, Attention: James D.
Haynes, Airframe and Cabin Safety
Branch, ANM-115, Transport Airplane
Directorate, Aircraft Certification
Service, 1601 Lind Avenue SW, Renton,
WA 98055-4056. Comments may be
inspected at the above address between
7:30 a.m. and 4:00 p.m. weekdays,
except Federal holidays.

FOR FURTHER INFORMATION CONTACT: Jan
Thor, Standards Staff, at the address
above, telephone (425) 227-2127.
SUPPLEMENTARY INFORMATION:

Comments Invited

Interested persons are invited to
comment on the proposed AC by
submitting such written data, views, or
arguments as they may desire.
Commenters should identify AC
25.491-1 and submit comments, in
duplicate, to the address specified
above. All communications received on
or before the closing date for comments
will be considered by the Transport
Standards Staff before issuing the final
AC. The proposed AC can be found and
downloaded from the Internet at http:/
/www.faa.gov/avr/air/airhome.htm, at
the link titled “Draft AC's.” A paper
copy of the proposed AC may be
obtained by contacting the person
named above under the caption FOR
FURTHER INFORMATION.

Discussion

This proposed AC sets forth
acceptable methods of compliance with
the provisions of 14 CFR §25.491
dealing with the certification
requirements for taxi, takeoff and
landing roll design loads. Guidance
information is provided for showing
compliance with that regulation relating
to structural design for airplane
operation on paved runways and
taxiways normally used in commercial
operation. Other methods of compliance
with the requirements may be
acceptable.

Issued in Renton, Washington, on October
7, 1999.

Donald L. Riggin,

Acting Manager, Transport Airplane
Directorate, Aircraft Certification Service,
ANM-100.

[FR Doc. 99-26954 Filed 10-14-99; 8:45 am]
BILLING CODE 4910-13-M
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